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(57) Abstract: 

PURPOSE: The calixcrown derivatives, their producing method, self- 
assembled monomolecular layers produced by the method, and a 
method for fixing protein monomolecular layer using the self- 
assembled monomolecular layers are provided, thereby the calixcrown 
self-assembled monomolecular layers can be easily produced. 
CONSTITUTION: The calix(4)arene-biscrown-4 derivatives are 
represented by formula (1), in which R1 , R2, R3, and R4 are 
independently -CH2SH, or two of R1 to R4 may combines together to 
forms -CH2-S-S-CH2-. The calix(4)arene-crown-5 derivatives are 
represented by formula (2), in which n is 1 ; R1 , R2, R3 and R4 are 
independently -CH2SH or R1 and R3 are individually -CH2SH and R2 

and R4 are individually H; R5 and R6 are independently -H, methyl, ethyl, propyl, isopropyl and isobutyl. The calix(4)arene- 
crown-6 derivatives are represented by formula (3), in which n is 2; R1 , R2, R3 and R4 are independently -CH2SH or R1 
and R3 are individually -CH2SH and R2 and R4 are individually H; R5 and R6 are independently -H, methyl, ethyl, propyl, 
isopropyl and isobutyl. The calixcrown derivatives are produced by chloromethylation reacting compounds of formula (2) or 
(3), wherein R1 , R2, R3 and R4 are H and R5 and R6 are -CH3 or compounds of formula (1), wherein R1 , R2, R3, R4 are H 
to change 2 or 4 groups of R1 to R4 into -CH2CI; and changing C1 group into thiol(-SH) or two C1 groups into disulfide(S- 
S). The protein are fixed on self-assembled monomolecular layers by dipping gold substrate in a solution containing the 
calixcrown derivatives for 1 to 24 hours and dipping the self-assembled monomolecular layers in a solution containing 
proteins having molecular weight of 20,000 dalton or more for 1 to 2 hours. 



COPYRIGHT 2001 KIPO 



Legal Status 

Date of request for an examination (20000222) 
Notification date of refusal decision (00000000) 
Final disposal of an application (registration) 
Date of final disposal of an application (20020726) 
Patent registration number (1003528150000) 
Date of registration (20020902) 

Number of opposition against the grant of a patent ( ) 
Date of opposition against the grant of a patent (00000000) 
Number of trial against decision to refuse ( ) 
Date of requesting trial against decision to refuse ( ) 



WIPS PIView 3.3.3.1 



f 



(19) m&°!^5i§(KR) 
(12) g]m5|g£(A) 



(51) Int. CI. (11) g^HSs: ^2001-0057696 

Cd70 493/22 (43) g^HSlXf 2001 £07S05SI 

C1; 2N 11/00 
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(74) aiaiei ^sisaisaionj- 

I ^5IS213£|0m 

(77 ) ^Mgj Silt 

(54) §3§ ^Efll. 321 XII ^ gg, 3S0|g6r01 XII XPI3ES £! 33 XPI£H 

_j egxiss oiggfe g^g Bgxf#a 2§a 

og b^h b^x^m n%mM3\i\ mm A^ga^ xf^i^^j B^xfgsi xu^chi g4^ei 1 mxi 321 Blasts ses % 
nk xiiss^ 5ioia. e ^sg sEe 1 mxi 321 st&as ^ji g^oii s§ s*ra s ?i§je &^ch xii^ei 

te Swiss e^x*§, ^ 01 xpiseu B^xfa ^oii sasoi 20,000 (2okd) oi&si b^^i ngsuisifcr b^§j B^xfe2j 3£j*f gjs 

; 

Ol|iE 
« 

ooi^ i« g ghgoj asi£3»« ^exiisi x^i^s esaesj xhize ^^21 jh^eoick 
oe5 2^ ^ &gsi b^ij e^xfesj 3§*f &soii a\m jh^eoio. 

°E*3£ £ 2011 AH XII ££j B^l B^XF#2j l^M B^o^l $\mO\ m& mS SMS\ B^Xf#3f g™&2J B^HI2f2| ojai j^gf UEfLH^ 
:>Hff£0|Ch 

0^4^ &««§! BS»g2| XIIS2f 01 B^I> B^XfgCHI CH^£|^ B^ii ¥018*01 ^ AlZtOiCHI AH S«-»MI B^M UEIUI^ 

£E5aoi a. 

o£5b i^^HS}^ B^XFg gOII XII£S 0-^^SA|QO^| »S B^H B^Xf#M HXfg ^013 (Atomic Force Microscope : AFM)^^ 
od6g IS^HSf^ B^Xf# SOU X1I2E£ 3-^^^Aiao^l S*|| B^g B^Xfgg ^Xfg ^0132^ SjS a^ 01 a. 

g |gg Ai^oh p^'^BBI^ SExll, 321 ^S, nm Q\mo[0\ M^<B XfJ|£^ B^ttS « XK?I£H B^Xf#M 0|g£h B^g B^ 
Xf#°J 3§sf CHI 310ICK SCf ^PXII^oMfe. S igg Cli 0IS B^Oil 216H B^ii 2§t 4- Xf^liil B^X[g2J XII 
iOll U4^B EIM^P^ ^5EX1I 321 XII £ ^g, ^Ol ^^^3df^ ^£X-||M ^ ^1^ ^011 ^§6^ XII 5 £1^ 

XK'l^g B^Xfg 32] Xf^l^^ B^Xfil 0|g^ B^^ B^XF#2| 3§§f ^SOII &m XO\Q. 

ii, ssi. trxii §§ 3xii 91^ chi 3§^6hfe e^s^s,^ s^m^e ^s^s^oiu B^^e A^gm^ sot^oii ah s§ i\ 

2^21 ^I&.^ls0| SCf. Oj|S MB ^SS^^OKHIAH &0| A|§£|fe ELISA (Enzyme Linked Immunoassay) a §g B^l^ S 

S!f ^^31^ ^01 B^^M ^^o\D\ $]B\0\ ^ij^OlU S^2|*^0||>M &0I Ahg£J3 ^S^£A1, 0| ^Si A^m^QI Hfifl: ^ 
S kit^r OIQI AlgOilAi & OH SIH 2iCf. 
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b^ijhi H^oi<n§sf£i^ oigai-n sisiooi. sj^oife E^ga* mo\o\\ &±mmm m&m= m^&mou 2§ 

SE|v, HXIPli! ^4 CHI b^OISS (biotin) m ¥^§> ^ 01 dtOI££! #?10ll Oftil E! (avidin)OIU ^^^j^OfdlE! (streptoavidin) II §f*^iJ- 

Oil j21§H dfOIS&OI B^IiS 01 g 5^ ^g^X^Oil 21 & ^*!0| mm [Science, 1993^ Vol 262, pp 1706- 

1708] (HI ^S£l21Q . 

zi&u. Jigoii Ansa gajs^^^ioiu sieoii ai§£i;i ai*^ E^^tm^ni- dmi2&-o^diB ei^e o\mm a±! e^J e^n 
^ ^ oil ah uEfuz zit: mmsm omi% ^D. 

1. te£ : J I ^ Oil ^3X1 B°ijlj2| USsf ^SOiiAH 5£0il USsf^l B^i!2J g£0| &&8| ^Cffe 30ICK S9 

oil bssfs &^§!2i ^23, nn\ 211*21 hsoii e+^hoi dinoi^ 3m sesi ejxidioii 2§£fi ^ si^i 

(rug oil &°»§joi usi^xi as gjgaoi &:hi sf^i^ei xHdi §§ oioioi mo. zianu, if^^ei xnej nf§oii/d ustfs & 

^Xf2| #£011 ^JIDf £!U ^£01 ^§ ¥^A|U IDIOIIE 01 B^g^J ^S8I 3E g*°*0| ©i^ 

oil fe^muxi- m= y^^sj °>oi oigoi 02m §mo* ^eimom mo. ^si. ji^2j b^^^s 321 ssoii n 

§sb£ii= e^^sj °roi sm4^ ^01 (Di^oii e^§i2j as mammB^m imo\\ am q 1 ?^ ^ 

9?io U 0^ □h^^ohsi: ^xi ^m^a. 

2. k^: Sf^&Oll £|&> «^0IU S 3 Oil AH SJ MdlS^OII 9\m §2| 2IE ^SOilAH^ B^HOI ?li2| S^Oil H^slW GQi §^ 

^ dji ah xf^^oi diMoi- ayimeci- ch gjji msm eich diai^ s?^i sa. n e^^oi zqxji^i soil oh U¥ ^a^i 

°3.'= bHE^ : ^SOilAH^ B^j^ ^X>^f SB Oil 11% 2} go^5|o^ ^|x| ¥^0| Hxil ^IIM SS^I £J01, ^ 

#^01 5131- s^^f ^eja. 01 m mms mmo o\o\ n^m mnsi °> m& ssoiiAi 010 ^^01 ^^oMi sa. 

I 

o^^SSi ^l^2| E^H 2§s[ Oil AH ^^5^ M£ ^ HHE^ §21 E^IS m^mHJ}, Oil AH M 

ggj.^ xf^l^ii B^XF#0i! B^USJ &2fe^lg 4^ 91= 21^J\m ^£xil ^ 3£J HIS gfSi Xllgm^ 

O. 

o^ji^, ^ ^gsi =^8 ^01 sf^ee s^i^oii ¥^&^SMi q.b m^°\ &^^oi oh¥&i ^^3[§sioi 5 3 oil ^a^j mo\& B^m 

I 

o*p^, g ^goj a^|oj xwz& e^xfe ?ioii ^x^oi 2o,ooo(20KD) oi^rei mm, ^ m± §21 ^xim usai^i^ 

J 

I 

iisaf ^goiiAH M§a^ xf^i^^j & s xi- s on ^^^o] <M^fj- ^^^aai^ api 1 lhxi 321 =?^m mmmo\ 




o^bl ^ ^ Oil AH, R1, R2. R3 S R4 Ai^ ^^2? -CH 2 SHDIM UEIUi^U, R1 UiXI R4 W 2DUDI g&S^OI 2|2| -CH 2 -S-S- 
CN2- ^IM ^ 
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°£jb| ±\ It CHI AH , n S 10IH, R1, R2, R3, R4 g 2*2* -CH 2 SH D\m UEftOU, SEfe R1 91 R3 S 2*2* -CH 2 SH J\M UBUiH, R2 SI R4 
2*g* H M Uay 4* R5 % R6 S AiS = S*«oS -H, -OIII!. —CHI ^ , -H^H, -OI^H^^. -OI^HS UEftdO. 




o^D| £■ e Oil AH, n 8 20111, R1. R2, R3 SI R4 AH^ ^H^o^ -CH 2 SH D\m U El LOU, SE^ R1 % R3 S 2*2* -CH 2 SH ?|« UEIUjH 
, R2 S! R4 2*2* -H 2IM UEfy 4- 2*° 01, R5 K R6 & SiH^S _ H , -OHH, ~0\\W. -OI^H^^, -0|^¥^g UafcSO 



til£3£^-4 S. §m±! 2SI £1^18 Hj^[4]0^-3^-5 £, a«*±! 321 988c K ^ ± [4] 0^-3£*S-6 Sg&O. 

o§£**aj 1 LHXI 32] 2}g*8S tt« 8PI ^ & mm WmS R1, R2, R3 SI R4 1\ HOIH, R5 S! R6 0| -CH 3 21 H^[4] Of@!-3£(S-5 2t -6, 
SI R1, R2, R3 SI R4 D\ H21 ^^l^[4] O^-bl ^3EI^-4 ^AH, 0|g iHig [D|^»*ail J. Am. Chem. Soc. 1995^, Vol 117, 
PR 2767-2777; Tetrahedron, 1997£. Vol 53, pp 3767-3776] Oil »3@ g*B0|| CP-BI SaaO. 

o g g^goj ^s^ai 1 LUXI 321 2te*8£ 6*31 gXIS g*g(HI 2J6H t*33 ftiii §S£0MI!aS^A|31 R1 LHXI R4 g 2JW 41W2\ 2* 
m?\m -CH 2 CI a*Aia * 2*2*21 CI 318 El 8 (-SH) 3|£ E&A|3|:HU ¥3H21 CPIB U£EI£ (-S-S-PIS E&AI31 

<ofe2i sssoiiv?! ^zt&mmMt: be}^j\o\\ m^^mmum ^^mw Mmms= mo\±& (Sncu 8) ecu sou 3a»:?pj ^^i J)H ch xi u 
a Was aei^^icHi siai s»b ^xi &n BssonHJie* ¥**aiij 4 s sa^ch, n^e^ hsj^32*s ^sexiim mgm ^ ?i 

o: a waoiiAife sssohipissi s&ais*o£ ch 3 -o-ch 2 c« Ah8»n ^oi^ #g sncuB Atg&a. essoiis^ioiiAi eimoi 

UCI^niH^I^ £^A|iJ NaSHM AfgShOl tif^^ g*S3h Elfi*ai(»» y§AI!i ^ NaOH §21 <£J\g 4-g^iOil 

AH B^o[0\ E\m^ ^^A|9|^ ^SOI 2Aooj, 01 M ^§ 2¥ Sf*^ 1 LHXI 321 SUT^M ^ 9XQ. 

•i 

o^f^, ^ 1^8 ao| 1 LHXI 321 sftme S ^11011 ^STSO^MI 2^ eH21 Ef^gOl 0^§d ^g^§2i0| HSOII ^6MI m 

2 jie s ^§2i ^^^Bafg ^£^121 xf^i^ii e^xf#2j xii ^ m§e jh^^^ UEfyiQ. 

^4|^B^g ^£xj|21 X^li^l BSXfeM 73ISSPI ^Xll^o] a§i : 

J 
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CHCI3 §2] ^^IgOHOil 1 UJXI 321 sffif 1-3 mM g°»g *H£e*Cf. S JI^M £PI XII £S eOil ^Oi 1 LHZI 2 

4 Aiei §^ se, m mu\o\ o\m ouiiE as ^ ah*§> * zh^ai^ib £ la is^aafg $?£*n°j xpiss b^x>#oi & 
^ia. o\?\o\\m Mmzitz s ^i§s oiaii^xi heh^ m§i 4= 2i2u, i^og ^ai, §§ *jg, ^ai^ siioim. m&±^\ mm ae(cr 

)0\U £1 Bs(Ti) if 5-1 Onm^ §S[Am * 200nm g^AIZi ^IgOICf. 0|g:>il XII £3 S }|§!£ AfS ^2 Oil U|^6|- (piranha) 
§9ij (a*£^4*±4»:S»»#S 1:2-3 3£2J bie^ SH- §^)0il 1» S£ &5 ^ Ail ^01 MSo\t= 5101 ^B^OIU, g 

^ Gil ah soi Mgsi^iu £^ eoii enfAi?i ^ch£ scf. eaiy ^oii^ a^m B ^ai AhgsKHot moi, b^x>#2j «gg sB^A^sjd 

i 
r 

^ si§!±a»s ^^xji°i aaf^ nais oige^oi B^H2j »s?msi bch^o{| oi* gsaife &&&D\ms\ Sfoi^e b^ 
at oigoi^oii b^ ^2§§f xii^g^ soia. 

gjgoj 22§Sf & H -ilii 0!§§ SE eft 21 ?|^0I £1^ Oh*l Ail 31l^o^ oj -^ g^S^E ^53 £J0| 

*aoia. 

0 y ^ g oj ^g^f ^gg ^|^o| cfdH^ ussi ygoiiAH a^sioh &b b^h ^a>2| s^^b x-iaiu ^sgt[5joi bi*2joi ^x>B±J^g 
§ ^uei oeoi^ b^ oigmoi e^it h^pissi sboii bbsi i]§*fAi3i, aapia ?ioii c^ b^§j^x>:h aaaa ^ %im 
Bp &^$= &™m mo\x[ b^usi B^xfee xiisi^ 4= 

°&j\2} as b^^^i b^x>#oi xii^&cfB a§ ^§oii stm oixixi are Mix>apf :H2i ^xmxi sfrui ra^oii ^ ussf 
oiiah ttaae ^s^xiisf ai^oi^ 2§n ejgoii ch^ ^aichi qh^§ 4= ^a. 

oSe!^, ^ ^§8 D\ES\ H§sf ^^11} ^^5| S^SU^OII d|5H ^□^jo^ ot^ goil HSlfA|3|^ Cf§ 01 B SJ^CHI 2\o\\ 

n%ms\D\ w^m h^oii ^ai^ uoii s\m ztg^^mmi ^aoii aian ^ch^q^ ^itii ueiuoi oi^ e+^§j oi^^xf#^ xii^oii 21 

^01 MSa^^OI CH^SJ S^^lx|2J ^□SOil SPI CHICHI HHff^ ^X-j|g ^^§1 Oil AH m^m ^ 2JLQ. 

odm^ £ 3 Oil AH m ^ Sib b^2| ^01, E^-l^^l y§§ »S SaHI e^XfSOilAH ^ A I 01 ^ AieiCHOII OlAil^l^g 3ig^o^ 
S$ B^XFeOil m&0\ 3\^2\ ^AiQil bl6H ^jJl^jo^ ^H^gCfb 51 M ^oig- ^ o^p. 

°£2^ 1 UiXI 321 sl^MOil £i§H XiliS X^l^g B^a>S01I ^^{^Bai^ ^X>2j ^A>ei^^|^o^ 015^ B^gHi -NH 3 + ^l^h 

Xf&^o^ C[§ 01 ^ei^ Oil 21^ 1,^, fTx-ll, a± ^2J B^12J y§§ JH^^^ UEILH^ SESOICK B^SOI ^01- 

Slfe g^Oil sf«[^ 1 UiXI 321 mi, k M2i X^l^g B^X^e &^PB X>g^2i oiai^sou oj & 22§§l Sl^Oil 2J6H ^ 3^ Oil AH 1AIZf MOIOil 
S&O! B^^S gel B^^2j B^XheOI mg^O. ^J\m mu\^m M^m S^^i ^§51#D|A|XHg (Quartz Crystal Micro 

balance : QCM) S Olg^Oj g°»^o|| AH B^HSXPf Sf^^ 1 UIXI 32J sfl,^2| XPIS^ B^Xhe ^Oil ^§sf£|Oi asgj- B^j§ B^X> 
Sfi l^Sfe m°im ^ 2Aa. ^^S^S (cyclic voltammetry)M OlgahOl §2§^ (capacitance)g ^§t[Q. ^ 3^ Oil 

S§^2^ B^g B^Xf#21 ^^01 1 AlZj- §£Oll &^£lb 5!M ^oj^ ^ o^q 

°£38 £ 2 Oil AH XH£S B^g B^X^2J 2^6^| H"^ ^B SX1I2I EfMIrii g^j^2j B^^2f21 oiAi^g^ UEI 

mil SACK ^§§30|A|Xjge 0|gS r 01 B^^ B^X>eOI ^^§lEH2f 0|g^X>#0| ^^§fOI2| 01 Ail ^ ^^il^lIM ^§6^01 Ajg 

^ Snf T ir^i B^xfee oigti oioii ^^21 b^m eoi^ ^xii2f2i 1,^-ii-x-ii b^oii s\m b^§£^i- 3 trxiiM oigmoi B 
B^x^ee xiii^cQisj- >i2j ^xi af^ ueibck se, s^^oj xf^i^^j efxfii geii^si E^ufsi b^oiiahe mm 

21 ix>9|2E^ B^Xfe X||iA|2f >|2J m^m ^OiBO. 01 ^ Cf^OlgoiAiQll o|§ H ^*^ai ! LUXI 321 S&g21 XPI^^j B^Xfe ^ 

011 B^l§21 M&0\ CHB6I ^OiUCf^ 21 2J0|6fe SO IP-. 

«rf ^S21 B^^ B^X>e21 XilS ^gl ^X^l^o^ ^SSFB a§3l ^Q: 

SXr^OI 20,000 (20KD)0|^oi cf«jj§f ^nm LH XI 4/^2] t,^5 r Il 2ife &g g^Oil I (HI AH ^^I^Ba}-^ ^SEx1|21 XI^IS 

& B^X^ee ^8 ^ 1AIB UiXI 2AI210I XIB ^Oil XHUB B^jg B^Xf#21 Xil^^r &^@Cf. 0| ttH . B^^OI ^O^fe &m g^21 g 

012 ^£3^ ^i^^ CH HB^^| BMX^#OI ^^£|Dt, 0|2J ^ah ^ § ^S^SDIAIXieS 01 ¥^il^Sf2J =§0(1 2J6H ^B^Cf. B^ 
§ B^X^e XJI£A|21 i|^21 g^OIS 0.83 mM - 1 .4mM ^Ai, 0.083mM 0|^2J ^£0ilAHU 10 mM 0I&2J ^SOilAH^ B^ 

m ie^xf#2i ^^ AIZ | 0 | 3aizj- oi^o^ ^ ^s^o. 

B^IH B^XIgOl Xil^S ^ SB Oil AH B^H ^X>M0| Oi^§£ Hxll D\m ?iS xH¥3 SAfe^b nm B^I^XIS m21% h 4= a 

x>ij ^oise Msafoi ^is^o^ areist 4- ao. 

£S as £ 6^ y^i^aaf^ ^£^i2j x>^i^g B^x^g ?ioii ¥^#21 mmz\ B^x^e^i M^m ^^1^21 sB3f2j x^oig u 

bzilQ 4^^011 AH ^Bth AFM 0|0|X|0|CK ^ ^l^2J S^DI UimmB SB Oil B^^ ^X>eO| X>ai&H 91 mm m 4 s ^^D1 Cf^ B^H^ 

x>^ eoi^B^ a^i2j Bxi-ai^i- gjoi e.^xi§§ oi^h si§§ mzim 4 s sia. 

SEm. ^0|2j £*fg SB B^j^OI X21 B^XfS^^ 01^ OH XI 2iH Zl^iOil B^^OI eai^h 2^>il €1QB ^OIxPI- B^^2| 2)32^ 
SOf g Lf^OlEi 01^21 ^Olxfff SOI ^1 m SBQI, OUIOilAi^ H§£2| ^01 xfM S0| XI SOI- B^^ B^X>#^]0il § 

s|l e^^OI MaiS^Oil 216H 0|g#2| MEtt^ m&?[ ?JLS= UEIUXI 8^11 ^ 4= 01^ ^X>B^]^g SOI^ BSI^ 

^ai2J f=£!0il 216H ^^I^Baf^ ^£X1|2j Xf^l^i) B^X>#0j|Ai B^§2J g^Ss^PI (IHOilB B^H^X>2| 2§l|^ &^£1H, ^{^ 

^ P^I2J SBOI CH 01^ yxi 8m ttH Oil ^ B^^OI B^l^21 SB Oil §5i 4=^1- 2i0i B^^21 SB H 3 si 2 1- CH 0|^ 2^01 £1X1 SE 
12^9 B^X^e^iOil B^igOl CH ga^XI OQi^B SOICf. 

•.». 
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«ii qcms oiss *ss imoii£ ^eitisi^Qi b^x>#oi xii^s fioii^, esm b^u3 m?\M3\c-\E}^ ch 

£ '4a, 4b S 4c^ SB Oil AH S^CHU^ U£ZlgOilAi OfOIB^Hg 4^2J 4 s 2i*= 4=3^30! A| X-igg AfgS^OI 

BS»S2| ^01 CI. SB 0{| USSfS M^HJ g^ofB £!§40> &Cfl*|o^ ^^5MI £101, 01 

4>S1 ^4:2^8 8P1 A^biiai*! (Saubery Equation)^ CHSJStOI ¥3121 BS^ UEfLOl SQ. 

j 

Af!= -CAm (1) 

^OilAi, C t S\ &g 2.26X10 2 cm 2 MHz/g £^AH, IHzSi Bsffe 4.42ng/cm 

? 

2 ?4 ¥>il UEItHCf. &}| ^Oil llf^B, £ 4c°J 0-Gal (0-^^SA|CIO^I) S*II¥2J0I|A1 Mi= bh2f ^0| ^a}§*0| 160KD B 8 SIB 

Af§§| 3¥0llfe SBOil H§sf@ ^Xf2| ¥31^ 2* 4.2ug/cm 2 4*^0101 01 ^ 26 n|3M2j ^X[J[ SBOil USslSOiir 2|0l»O. 
£ Ha2t £ 4b0ilAi £A|£]Oi 91^ b\& 1*01 ^ ^QI^2S DmS 0-Gal 8S!0m GST (^¥BEI S-S-^^IH a Of SI) 8S!°i 3¥0ili=r 
^P^o^ &««i!oj ¥7HDt *MI UEI^e & 4- 9iQ (£ 4a ^ 4b 

o!f:§a B^OI CHB8I mgm UEfyiS, £ 4a ^ 4c Oil AH UEIUfe fc»2f «0| HSfifS 0-Gal (0-l^SA| QO\M) mmO\U H 31 Oil 

□i#6^ s»u ass aw ^safTiu, gst (e^EiEi^-s-^^i^fflBio^i) mm B^xmoii mm (gst 10-20%^ ^£^ sjh 
mfe b^u ^mm^m ¥cnmoi ss-sai B^e eaH sboii usif at tr*ii2i ¥31 sits *smoi a 401- sack £ 4b 

^ gst mms\ B^xieoii ^x^oi isokdqj gst mn\D\ n°\ ueiu^qi, zi ¥^mif^ £ 4aoun 

B^XfeOil GST trx||2f ^Xf^OI bl^^ p-Gal mxW (¥X}% 160KD)M ¥8J» ffHSf >I^J bl^^M ^ 4^ £ 4c 0-Gal IT^IB^Xf 

% MI^AI^J ?}|ia£}i UEfLH^QI. £ 4a0ilA] Si= ^xH^ 0-Galf,^2J £+^Xf#Oil 0-Gal t,^Ph Oie^Xfgo^ ^S[§(Q|oj ^ 

oo^m^ b^pi- b mm mmt bj\ji ^ch^q^ i,^ ^x^sj Eh^if^oii ¥^^hh 1 ch 1 mmm om mms\ o\m ^xf#oi b^xfs 
§:£^ "w^smi ^^qu^ sioi^a. £ 4c^ %m\ e^^s^oii a^^o^ 3^1^^ ™b m& sxi-^i- ¥s[isn ^si 1 ch 1 4=^21 ^ 
md\ oi¥OixicHei£, m&s\ xnsAiaa irab trsisi gxf^^f ^i££^ ^iw&mit mm e^xit ui^Aiacf 

sdi^o. B^xfgsj ^12 oil wo.® ^£2i mmo\ s&sioi 21^ &§§°^i ¥04 ah 01 &^A>e°i »i^m 4i§[ ¥i oai mmm ch 

^£^ ¥O1SFSeHH0ilb CH OI&SI £10121^ ¥^l^af^h UEIUXI SOK &^A>#£i Ol^Oil^ CH 01^ mm® E+^^OI MdlS^Oil SJ 6H 

02?: AjgAioii A\m® mm m& mns\ §^§ a§ ¥^2011 i^s^ &§§°-Jii ^ am B^mm ¥gj^a. 

sb oil s^nf mn?\ ammt: b^^^ bs (t>^-^xiiB^)e spioii §£^i ^ximn ?iq$== soi^n 210 

oorsKHi/H fe^a- e ssi one s^i spi ^aiois aigsmw §m, 01 <mdi s s?ib sss^u, juttmfe oiu 

Vtl 

uim 1 
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o^S g^ioii CHCI3 20 mLe ^ Ol g}|S £Oil ^CH XfJil o^Ai 51# 8} OH H^AI5M ^Cl. 0! g3| o.K)ii CH 3 OCH 2 CI 0. 
468ml (6.16mmol)S 2^ XI ^ * SnCU 0.577ml (4.93mmol)g 3-4gOil ^Xi SI SI 61 gOi^D. 15g ^ CHI CHCI 3 (30 I— H 

XI 50 ml)0|| ^o] ^^^[4]0^-bl^3£l^-4 (CABCR-4) 100mg (0.154mmol)g Siaisl 5^ ¥|01l MH^ll ^22? 

MaiS/H &AI2J SS!" ^eAlfiQ. &m e^CHI CH 2 CI 2 (30 UIXI 50 ml)g ^hahCM °J*JA|£I s tgoj jpjg ^ EH Oil AH 

j&&o\&M 0\m2\ SnCU M Xll^&Cf. ^21 #M ¥1 1*01 2£ 2£X|IM ^Oi 2£A|^i ^ XO^ 

2 |§DHM ^gfimOl BUHS ¥i = 3M TCCABCR-4 (102mg, 80% 4^thCK 

o 1 M NMR (400MHz. COCI 3 ) : 66.75-6.53(8H, m), 4.98(2H, d, J = 13Hz. ArCH 2 Ar), 4.36-4.16 (18H, m. ArCH 2 Ar, OCH 2 CH 2 0, CH 2 CI). 3 
.89[-3.67 (16H. m, OCH 2 CH 2 0), 3.22 (2H, d. J = 13Hz ArCH 2 Ar) and 3.12 (2H, d, J = 13Hz. ArCH 2 Ar) 

o l3 i.C NMR (400MHz, CDCI3) : 6156.5, 135.6, 134.4, 128.8, 73.5. 70.9. 70.2(-OCH 2 CH 2 0-). 46.6(CH 2 CI), 31.1, 29.8(ArCH 2 Ar) 




TCCABCR-4 TOCABCR-4 



oTCCABCR-4 115mg (0.1 36mmol)3l Ei^^ailOF 41.3mg (0.544mmol)e 01I&S 30mL0ll ^SICK Ar D\±m 1^ mmmo\\ m&MZl 
m Ar DIM §?I3I o\0\\M <^SI»Ch y§il 45 0 C-55 0 COIlAi 60SS2J- xHEl (sonication) SO. 0| ^ & ^ CHI NaOH 32.6 

4mg (0.816mmol)M £0H £ fl 30^ m& ±M SEISO. 1N HCI^ ^SS^SJ pHM 4 Oil KfiCh Silii CH 2 CI 2 (30 

mil 50 mooii ^ei ^ &D\gmm 2£aiei m &i\gmm aeretoo/d Jtwmn mmm m mm h^o^zishui 

(g^oH : «|^-0||I!OhA||EI|OlM) £ 3XII 8K* TMCABCR-4 54 mg# 4*^SCh NaSHM MgoW -CIS -SH^ NaSHM TCCA 

bcr-42j 8bH m^m ummo\ mmm mm 30mLoiiAi iaizj b& mn §ii§§ *m 4= 9i°o\ m &mi& ^ 

o r H NMR(CDCI 3 ) : 66.81-6.50 (8H, m, ArH), 4.92 (2H, d, J = 13 Hz, ArCH 2 Ar), 4.32-4.03 (2H, m, ArCH 2 Ar. 8H. -OCH 2 - f 4H, -CH 2 SH 
). 186-3.64 (m, 16H, -OCH 2 - . 4H, -CH 2 SH), 3.18 (2H, d, J = 13Hz, ArCH 2 Ar), 3.11 (2H, d, J = 13Hz t ArCH 2 Ar) 

> 

2006/3/16 ~ 6 



WIPS PIView 3.3.3.1 



13 lC NMR(CDCI 3 ) : 6 155.7, 134.5, 131.8. 128.1, 73.3. 72.7, 70.9, 31.1. 29.7. 22.6 

dialog 3 




i 



I TCCABCR-4 DDSCABCR-4 

oTbcABCR-4 115mg (0.1 36mmol)Iif EiS^SilO^ 41.3mg (0.544mmol)e Oil&M 30mLOII ^°JQ. gOHUj£| tt±m S3 ^§1 

^BffCL «tifi 45 0 C-55 a C CHI AH 60^#°i SaiBCL 01 St^MOil NaOH 32.64mg (0.816mmol)M ^01 m 30^ gPi £ 

m &iaso. in Hcie Afgmoi y§ g^sj p hs 4011 sreo. ch 2 ci 2 30 mxi 50 mi oil ^21 * §^ ^Jig 

ohm ej^Ai^i 9 ^^igoHe aetstoi ^^a^ iii *iai5?r 3 Bsatsneiini (§#^ : aia-wiii chaoeiois) s s»i» 

01 t>DSCABCR-4 60 mgM ^SCh 

o 1 ||i NMR(CDCI 3 ) : 66.81-6.50 (m. 8H. ArH). 4.92 (2H. d, J = 13 Hz. ArCH 2 Ar), 4.32-4.06 (m, 2H, ArCH 2 Ar. 8H, -OCH 2 -, 8H, CH 2 S-S 
CK 

2-}, 3.86-3.68 (m, 16H, -OCH 2 - ), 3.18-3.11 (4H,ArCH 2 Ar) 

o ,3 |c NMR(CDCI 3 ) : 6 155.7. 135.4, 134.5, 131.8. 128.1, 73.3, 72.6, 70.9, 70.4, 31.1, 29.7 
^AlOII 4 




if 



DMCACR-5 TCDMCACR-5 

>i££! Oil CHCI 3 20 mlH Ol g2IM ^Oil ^CH xf^l of 2 AH S2fl6K>]| H1^A|5N ^Cl. 0| g}|Oil CH 3 OCH 2 CI 0.515 mL ( 
6.5 : 6mmol)8 £H 2^§£ XI ¥i SnCU 0.612 mL (5.23 mmoDS B» *dO\ 15^^ Oil 1 ,3-CI 0||» A| ±[A] 0\ 

£!B£^-5 (DMCACR-5) 100mg(0.164mmol)g CHCI 3 3£r^ (30 LH XI 50 ml)0{| ^ £>OJ g 2 1 Oil S^iSI JmO. DMCACR-5S 2 

¥ if^ m 5^e°i ^g^oiiAH n^am y ^ io^chi sss m& a§ &aizj- ^Pi ^sai^id. &m e^oii ch 2 ci 2 

§M30 LUXI 50 ml)M ^HShCM sj^Am m ^§1 ^OH xPfS ^ EH Oil M M&otOl 0\&2\ SnCU M XII ^^I## ^£IB xf?r^ ft 

01 2£ Ail^^Cf. 3 * 2SXIIM £CH 2£A|^j ^ 01 M M^mH §OHS ^&S^8K)1 XHI >i &jr CIM ^3fM TCOMCACR-5 (99 mg, 7 

o'-H NMR(CDCI 3 ) : 67.13 (4H, bs, ArH), 6.48 (4H. bs, ArH), 4.84-4.62 (8H, m, -CH 2 CI), 4.375 (4H, d, J = 13Hz. ArCH 2 Ar), 4.14 (6H. s. 
-OCH3), 3.99-3.58 (16H, m, -OCH 2 -). 3.17 (4H, d. J = 13Hz, ArCH 2 Ar) 

o'f C NMR(COCI 3 ) : 6 159.5. 155.7, 136.7, 133.8. 131.4, 128.9, 128.2, 126.9. 73.0. 71.5. 70.8, 70.6, 61.4, 46.9, 46.5, 31.1 
tfAIOII 5 

r 
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oTGDMCACR-5 100mg(0.124 mmoDHJ- EI2^£ilO|- 38mg (0.50 mmoDM 0\\&m 25 mLOll AOl±m ISUHf SUM 01! m^Mll 

m 'Ar D\mm^mo\\M ^mmo. &mmm 45, c-55. coiiai 60^^21 ±±\xiz\mo. 01 ^tmoii nboh 30 mg (0.75 mmoi) 
m mo\ ^ ^ 30^ m& ±^x^^.\mc}. vmm in hci^ £.^§^21 phm 4oii §£^a. &mmm ch 2 ci 2 00 mxi 50 mDoii ^21 

5\ PS 3£ &^6f2 OIM 2£A|2i CIM ^}||§0H It ^6K)ilAi fll^et * 4^£J£r Hi ±*Z\d[ M B^CH£B2JiGI ^l^-Oil 
H pAIIEilOl^) ^ SXIiafOl TMDMCACR-5 55 mgg ^^a. 

o'Ih NMR(CDCI 3 ) : 67.11-6.87 (4H. m, ArH), 6.52-6.45 (4H, m. ArH), 4.40-4.36 (4H, m, ArCH 2 Ar). 4.12 (6H, s, -OCH 3 ), 4.06-3.40 (2 
4Hj m. -OCH2-, -CH 2 SH), 3.20-3.16 (4H, m, ArCH 2 Ar)° 

o ] l C NMR(CDCI 3 ) • 6 159.3, 155.4, 136.7, 133.6. 128.4, 127.6, 127.3, 122.5, 73.0, 71.5, 71.1, 70.8, 61.2, 31.1. 28.9. 28.4 
^410116 

o£ inf as n^aai^ &^ms\ x[d\^ <amximm tmdmcacr-5 mmmm o\mmo\ j\\^mQ. s^e^Q ^ ?\mm mzi^m $\ 
mk&mimmM ei^Ama. oi imm tmdmcacr-5 j\ 2mM ^o^^ chci 3 (30 mxi 50 mi)2i rn^ow 3aizi s 

a6. ^ ^lii OhA-ll^o^ mij2 >13EA|^ TMDMCACR-5 XH>I£U E^Xf#2| SSSCK 01 J|§J0il ^^*UFT 

-|R ERS)M 4^6f£ 1040 cm" 1 Oil AH B£}^ HZ\2\ ^S3£i C-O 1480 cm" 1 Oil M 1^^0f£!2J ^S^EJ ^2il 

g sEsj as s^eji- ueiuh^ is^a^ sf^eoi ?i^2i H^oii e+^x^m i^6f2 si^e mzim 4 s 910. 

£ 221 as e««§i e^x^^ an hoi M^m 4^ 9ict. *jaioii 6o\\m M^m ^ ji^ i^^aei^ e^x^ee 3-1^^ 

AldfO^j s^OI 0.1 jum ^XHm^ 0.83 mM PBS (2i<^S Slii 0 -!!, Na + ^ K + »») &§§^0il &BI2 1A|^ ^ CHI Alls! 

ShE 3-^^SAIP-O^I 88 B^XfSOl HI3E2Cf. OI ^§2J ^3^3D|A|Xi^e OlgSfOj E 4a Oil UEfU ^AlZfCH 

Oil bl e^iJ Et^Xf§21 X1I3EM 2.4gg/cm 2 ^ 2.4gg§ESJ E^OI 1 cm 2 Oil H^mSiDW SCI. SE§K QCM ^gAIOjl 0|^ 

OiXPI^XI^ 3?§E2| AlZfOI HG^Ch 21§§f^ mm BMXfeOil Q\mO\ ^!Xfg ^DlSe OlgmOl ^^11 A^g^ S^OilAH^ &m 

m "mmm e 521 eoii xiiaisch ^a. e 5 °^ 61 sboi e+^i^ b^x^ mz&^j\ ^sei ^oimoi e+^^oi ssoii ji 

ssfsoi >ie m°im ^ mm 3m §£chi E+^xf#£j ^ii^^h &ssxi°t $>xim mu\^ ^§Ai£j h(afm tip)oii °\m 

0\m^m 2 C| B-1 ^ 1 AIZI2J HSlf AlZJ-OI ^Q5Hlf. £ 4a,4b ^ 4c0ilAi^ 51 fgJtl B^HB E¥ 0.1 uM 21 &sh§j Ahg^ 

>1Q|C|. £ 4a, 4b ^ 4c^ ^^"21 E^H B^Xf#0il C|lg£l^ 0.1 pM ^SE^ ¥^m^e ffH UEIUfe ¥^ll^lfS EAI^Cf. 

£ 4a0i!Ai^ BSXfSOil 160KD 21 mJ}^m D[B % y M B^XfeM OH S>^21 ¥bH0il ^^il^SfM UEIUiH SE 4b0ilAi 

^ d h b« s gst mm y^xfeoii ^x^oi 150KD Ei mmm tm, i6okd ^xh^2i mmm p-^^^aicio^i mm E+^xf#oii m&%t 

erasf >isi m^m ssoiiah ^oiu^ ^o\mo. oia-i^ ¥^ii^n^ b^^oi ssoii ^^m^ii ecH^ecnEj ^^ii^^si 

^X|5^ ^o^, 0I^ 5^ Oil USsfe Eh^gMOl ^21 sf^SMI ^X| 6^ UEIt«a. 

^ t§8 ^[^21 H§If A^gSlEl If^^l.^^OlU Mdia^^^eOilAi UEIU0 gxiise mmm ^ 91^ ^XfEi^Oiaf^ 

o\gm ah^^ n§n y§§ ^h^^ ^oia. 01 &^ai ^^^b^^- ih^moi xi-^i^^j e^x^e 01^:2 91^ nxw 
D\mm n^&Mm ^g^oii &^oi ¥^iei 1 aizj- oiuioii ^xf^ 20,000 (20kd) 01^21 e^2i E+^i^e m&m ^xi^^ 
^ehs e^j^oi 2§2fi ^ sz^s y^ixi &m ^as^ii ?^Am 4= 910. 01^ eimoi, bi^oi^ &^^2] ^sni 

^1^21 yeoiiAisj m ^m^m mmm^ eAioii, di^oi^ E+^^21 ussim ^^a^i ¥imoi ^^^^^ Atmmwot ^0 fi^i 
eS2i M§§ g^aaf^ii moi aizidi &^iJ2i m&&x\m ^^1^^^ ^^sfSEDi, se^ ^§ &^^2i ej^oii e^j§ e+ 

^i\mm ^is xji^moi Mgapi uncoil ai^sj- saisj ^^a^^h CH&ai 3a. SEth ^^i^a^^ ^£x-ii2j x^i^ti &^xfg2i ui^oii 
wh& Eimmmm^ d\^si ^i^aichi^ B£i^ nai2i 2.^^01 SJiPi- aoi seu ^ ^soiiah 01 an ^ ^xiige eH^a^oi ^ 

^^^B£i^ ^x^2i m&m m 4= ^^1 EJ2ia. 



r 
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(5^) &m 

i 

<Sffif&! 1> 




°£jb| ±! gOIIAI, R1 f R2, R3 §J R4 SIH^S -CH 2 SHJIM UEfLOU, SEfe R1 LHXI R4 g 2JH^ A)S §11^01 ^ -CH 2 -S-S~ 

<d*m 2> 




o«b| 6\ e Oil AH. n £ 10IH, R1, R2, R3, R4 B 2J2t -CH 2 SH JIM UEUOU. SE^ R1 S R3 S -CH 2 SH 3|§ UEILHH, R2 91 R4 
^HI UEf^ 4 s 2i°D1, R5 SJ R6 S MS. = _ H( -OilH, -Oflffl, -H^I, -OI^H^H, -0|^¥^M UEf^ 4^ &Cf. 

§#S3. 

o8PI §F*f±l 321 ^^^[4]0^-3£l?-6 21 »EMI. 

<m^M 3> 

v 

1 




oAjoi a. eoi|Ai, n £ 201 H, R1, R2, R3 ^ R4 ^ /HS ^U3°S -CH 2 SH 3IS UEfUI>IU, SEfe R1 % R3 S 2^ -CH 2 SH Dim UEfUiH 
, R2 §J R4 2|2* -h 3|g UEILH01, R5 9! R6 S 2f2» -H. -MB. -WIS. -H^H. -Olr^HSIJ, -0I£¥«« UBi 4 s 21 Ch 

m&m 4. 

°£Jpl XII 2 g SE^r J|| 3 SOII 2IXHS SW&IOIIAI R1, R2, R3 £ R4 HOIH, R5 % R6 Ol -CH 3 21 90S SE£r £PI HI 1 8 Oil 2IJH9 

Oil AH R1, R2. R3 % R4 D\ H °! Sf&MM MS SOII I! sl- A|3) R1 LH XI R4 g 2JH 42H2J ^gJIM -CH 2 CI 2IS SSAI2I ^, 2[^2| CI 

:>ia eh (-sh) jis a«Ai9i^u. ma ^ns\ co\m a*ni = (-s-s-pis &&mbi jh^si^ 2§ m^°^ &d\ m 1 m mxi n 
3 $21 usi^aas sesisi ^g. 
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°QO\ M 1 » LHXI fl| 3 StttBOl 1 LHXI 3 mM ^Oh 2^ g^OII 5!§ § 1 LH XI 24 AI2J- §^ &^CH 159 
= ^§^§25 8t*= XII 1 » LHXI XII 3 g£| ^ExilSl J}J\^ B^Xfg. 

i 

6. 

o^l Xil 5 S2I «E»I2| XfJ|£^ B^Xfge SXf^OI 20,000 (20KD) Oi^SJ B^HOl ^nm LHXI ^SE^ ^0* 21^ 

&#g^OII 1 LHXI 2 AIZ* §21 S^¥01 £>0| £M XPI£i! BSJFS ?|0il H§sfA|3lifr ^§2£ 5^ B^U B^Xf#£j H 

Eli 

?ES 1 




JEH 2 




I 

1VFT3 
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